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A.	Computational	Methods	Calculations	were	performed	using	ORCA1,2	versions	4.0.1.2,	4.1.2,	and	4.2.0.		
A.1.	Scans	of	Free	Carbene	Dihedral	Angle	Initially,	 geometry	optimizations	constraining	 the	dihedral	angle	 shown	 in	Figure	1	were	performed	using	the	BP863–5	and	B3LYP4,6	functionals.	The	6-311G(d)7	basis	set	was	used	on	all	atoms.	AutoAux8	was	used	as	an	auxiliary	basis,	so	that	the	resolution	of	identities9–13	(RI)	approximations	could	be	applied.	In	the	BP86	case,	Split-RI-J,	the	default	and	recommended	version	of	RI	was	used;	 in	the	B3LYP	case,	RIJCOSX,	the	recommended	version	for	hybrid	functionals,	was	used.	Fine	DFT	grids	were	used	(GRID7	NOFINALGRID	for	BP86,	GRID7	NO-FINALGRID	GRIDX9	for	B3LYP).	The	unrestricted	Kohn-Sham	formalism	(UKS)	was	used	to	find	the	closed-shell	singlet,	triplet,	and	open-shell	singlet	(OSS)	states.	Using	the	triplet	ge-ometry	and	wavefunction	(.gbw	file),	constrained	optimizations	using	the	broken-symmetry	solutions	were	used	to	find	the	OSS	states.	Tight	SCF	convergence	criteria,	which	has	a	con-vergence	tolerance	of	10-8	Hartrees,	was	applied	for	all	calculations.			Quasi-degenerate	N-electron	valence	second-order	perturbation	theory	(QD-NEVPT2)14	sin-gle	point	calculations	using	a	2-in-2	active	space	were	performed	(active	space	orbitals	for	select	angles	in	Figures	S4-6).	Using	the	B3LYP	triplet	geometries,	the	triplet	manifold	was	evaluated	using	a	 state-specific	 calculation.	Using	 the	B3LYP	OSS	geometries,	 two	 singlet	roots	were	used	in	a	state-averaged	calculation	and	were	found	to	correspond	clearly	to	ei-ther	CSS	or	OSS	manifolds	(occupancies	in	Table	S1;	CI-Vectors	in	Tables	S2-3).	For	DFT	cal-culations,	the	6-311G(d)	basis	was	used	on	all	atoms.	As	suggested	in	the	ORCA	complete	active	 space	 self-consistent	 field	 (CASSCF)	documentation,	 tight	 SCF	 convergence	 criteria	with	an	energy	tolerance	of	10-7	Hartrees	was	applied	for	all	these	calculations.	While	QD-NEVPT2	was	used	 throughout	 this	 study,	 it	was	 found	 to	give	 identical	 results	 to	regular	NEVPT215–19	calculations	(Tables	S27-28).	 In	the	same	manner,	 fully	 internally	contracted	multireference	configuration	interaction	(FIC-MRCI)20	calculations	were	performed	by	read-ing	in	the	QD-NEVPT2	wavefunctions	(.gbw	file).	Multi-reference	coupled	cluster	with	single	and	 double	 excitations	 (MR-CCSD)	 and	 with	 the	 differential	 local	 pair	 natural	 orbital	(DLPNO)21	approximation	(denoted	in	the	work	as	DLPNO-MR-CCSD)	were	performed	using	cc-pVTZ22	and	cc-pV6z/c23	and	a	2-in-2	active	space	(see	Figure	1	in	the	main	text)	with	very	tight	convergence	criteria.	Here	state-specific	calculations	needed	to	be	used	 for	all	 three	states	and	the	OSS	B3LYP	geometry	was	used.				
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A.2.	Scans	of	Dihedral	Angle	in	IPC	Models	and	the	[Fe(TPP)CCl2]	Single	Points		Geometry	optimizations	constraining	the	dihedral	angle	in	Figure	1	were	performed	in	much	the	same	way	 for	 the	 IPC	model	complexes	as	 for	 the	 free	carbene.	However,	 for	 the	 IPC	model	complexes	a	split	basis	was	used.	6-311G(d)	was	on	the	 iron,	 the	 ligating	nitrogen	atoms,	and	all	the	atoms	in	the	carbene	molecule;	6-31G(d)24	was	used	on	all	the	other	atoms.	The	restricted	Kohn-Sham	formalism	(RKS)	was	used	to	find	the	CSS.	In	addition	to	BP86	and	B3LYP,	TPSSh25–27	was	also	used	for	the	scans.	DFT	grids	sufficiently	fine	for	accurate	ener-gies	 and	 geometries	 were	 used	 (GRID7	 NOFINALGRID	 for	 BP86,	 GRID4	 NOFINALGRID	GRIDX5	for	TPSSh	and	B3LYP).	All	other	aspects	of	the	DFT	calculations	were	the	same	as	for	the	free	carbene	case.	
 Using	 the	 B3LYP	 CSS	 geometries,	 QD-NEVPT2	 calculations	 using	 a	 12-in-12	 active	 space	were	performed.	2	singlet	roots	and	2	triplet	roots	were	used	in	a	state-averaged	calculation.	The	6-311G(d)	basis	was	again	used.	Again,	as	suggested	in	the	ORCA	CASSCF	documenta-tion,	tight	SCF	convergence	criteria	with	an	energy	tolerance	of	10-7	Hartrees	was	applied	for	all	these	calculations.	The	RIJCOSX	and	RIJK	approximations	were	found	to	give	very	similar	results;	the	RIJCOSX	approximation	was	used,	as	it	was	less	computationally	demanding.	The	Bloch	and	Nakano28	QD-NEVPT2	formalisms	were	found	to	give	identical	results	(Table	S29).	Unless	specified	the	Bloch	formalism	was	used	throughout	this	study.	The	active	spaces	and	occupancies	are	provided	in	a	supporting	pdf	file;	the	CI-vectors	and	useful	Loewdin	orbital	analyses	are	provided	in	Tables	S9-23.		For	[Fe(TPP)CCl2]	the	same	procedures	were	used	as	for	the	above;	however,	single	point	calculations	on	the	crystal	structure29	were	performed	(energetics	and	CI-Vectors	tabulated	in	Tables	S4-7).			
A.3.	Scans	of	Fe-C	Bond	Length	in	IPC	Model		Using	B3LYP	and	the	same	methodology	of	constrained	optimizations	as	described	in	Section	A.2.,	a	relaxed	scan	of	the	Fe-C	bond	length	in	the	IPC	model	CSS	geometries	was	performed	with	the	B3LYP	90°	geometry	as	the	starting	point.	Using	these	geometries,	B3LYP	single	point	 calculations	 (Figure	 S6)	 and	 QD-NEVPT2	 single	 point	 calculations	 using	 the	 same	methodology	as	described	above	were	performed.	CI-Vectors	are	presented	in	Tables	S24-26.			
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A.4.	Example	ORCA	Input	for	DLPNO-MR-CCSD	
	!uhf	cc-pvtz	cc-pv6z/c	dlpno-ccsd(t)	%base	"S20_2"	!	moread	noiter	%moinp	"S20.gbw"		%scf	end		%method	frozencore	FC_NONE	end		%MaxCore	6000		%scf	Convergence	VeryTight	end			%mdci	inname	"S20"	mrcc	on	mrcctype	mkcc	n_docc	26	root	-1	#USERHFINTS	on	root_overlap	"1.0,-1.0"	refs	"20,02"	STol	1e-7	end		%coords	Ctyp	xyz	Charge	0	Mult	1	Units	Angs	
	The	above	input	is	given	for	the	CSS	case.	For	the	triplet	case,	refs	in	the	%mdci	block	input	was	changed	to	“ab,ba”	and	the	multiplicity	is	of	course	changed	to	3.	For	the	OSS	case,	refs	in	the	%mdci	block	input	is	changed	to	“ab,ba”	and	root	overlap	was	changed	to	“1.0,1.0”.	For	all	three	cases,	a	DLPNO-NEVPT2	jobs	was	run	first	(example	input	on	next	page)	and	the	orbitals	(.gbw	files)	from	this	job	were	input	into	the	DLPNO-MR-CCSD.										
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A.5.	Example	ORCA	Input	for	Initial	DLPNO-NEVPT2		!cc-pvtz	cc-pv6z/c	%base	"S10c"		%scf	end		%casscf					nel	2	norb	2	mult	1	nroots	2		nevpt2	3		#DLPNO-NEVPT2=3,	PC-NEVPT2=2,	SC-NEVPT2=1	trafostep	ri			#	using	RI	approximation	nevpt	d4tpre	1e-14		#	for	nevpt2	you'd	better	use	accurate	D4	and	D3	density	matrix	d3tpre	1e-14	end	DoDumpForMRCC	1	end		%method	frozencore	FC_NONE	end		%MaxCore	6000		%scf	Convergence	VeryTight	end				%coords	Ctyp	xyz	Charge	0	Mult	1	Units	Angs	
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B.	Tables	
	The	free	carbene	active	space	occupancies	for	the	singlet	calculation	are	included	below.	The	Cσ	orbital	occupancy	is	~0.5	smaller	than	2	and	the	Cπ	occupancy	is	~0.5	larger	than	0;	these	occupancy	values	are	indictive	of	a	reasonable	active	space.	For	the	triplet	calculation,	the	occupancies	for	both	orbitals	was	exactly	1;	this	is	expected	for	the	2-in-2	triplet,	a	singly	referent	situation.	
	
Table	S1.	Free	carbene	QD-NEVPT2	active	space	occupancies	for	the	2-in-2	state-averaged	calculation	used	to	find	the	closed-shell	and	open-shell	singlet	energy.	
Dihedral	Angle	(°)	 Cσ	(Orbital	26)		
Occupancy	
Cπ	(Orbital	27)		
Occupancy	10	 1.3946	 0.6054	20	 1.4100	 0.5900	30	 1.4298	 0.5702	40	 1.4450	 0.5550	50	 1.4559	 0.5441	60	 1.4635	 0.5365	70	 1.4686	 0.5314	80	 1.4719	 0.5281	90	 1.4736	 0.5264	100	 1.4730	 0.5270	110	 1.4707	 0.5293	120	 1.4663	 0.5337	130	 1.4595	 0.5405	140	 1.4494	 0.5506	150	 1.4347	 0.5653	160	 1.4157	 0.5843	170	 1.4002	 0.5998				
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In	the	below	two	tables,	the	fractional	character	of	the	dominant	term	from	the	CI-vector	from	the	roots	in	the	singlet	QD-NEVPT2	calculation	for	the	free	carbene	is	given.	From	these	fractional	characters,	we	assigned	the	first	singlet	root	to	(Cσ)2(Cπ)0	and	the	second	singlet	root	to	(Cσ)1(Cπ)1.		
Table	S2.	Free	carbene	QD-NEVPT2	CI-vector	leading	term	for	the	first	root	in	the	2-in-2	state-averaged	calculation	used	to	find	the	closed-shell	and	open-shell	singlet	energy.	
Dihedral	Angle	(°)	 CFG[20]	Fractional	
Character	10	 0.891	20	 0.905	30	 0.927	40	 0.944	50	 0.956	60	 0.963	70	 0.968	80	 0.971	90	 0.973	100	 0.970	110	 0.967	120	 0.962	130	 0.955	140	 0.947	150	 0.934	160	 0.916	170	 0.898						
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Table	S3.	Free	carbene	QD-NEVPT2	CI-vector	leading	term	for	the	second	root	in	the	2-in-2	state-averaged	calculation	used	to	find	the	closed-shell	and	open-shell	singlet	energy.	
Dihedral	Angle	(°)	 CFG[11]	Fractional	
Character	10	 0.996	20	 0.995	30	 0.997	40	 0.999	50	 >	0.999	60	 >	0.999	70	 >	0.999	80	 0.999	90	 0.998	100	 0.997	110	 0.996	120	 0.995	130	 0.995	140	 0.997	150	 0.999	160	 >	0.999	170	 0.998										
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Table	S4.	[Fe(TPP)CCl2]	DFT	Single	Point	Energies.		 OSS	(kcal/mol)	 CSS	(kcal/mol)	 Triplet	(kcal/mol)	
BP86	 0.001	 0.000	 34.905	
TPSSh	 0.004	 0.000	 31.746	
B3LYP	 0.000	 0.284	 28.853		
Table	S5.	[Fe(TPP)CCl2]	Loewdin	Spin	Populations.		 Fe	 Carbene	C	
BP86	 0.017	 -0.011	
TPSSh	 0.131	 -0.097	
B3LYP	 0.429	 -0.317	
	
Table	S6.	[Fe(TPP)CCl2]	Energies	From	12-in-12	QD-NEVPT2	State-Averaged	Calculation.		 CSS	 Triplet	1	 Triplet	2	 OSS	
Energy	
(kcal/mol)	
0.000	 37.693	 43.838	 52.460	
	
Table	S7.	[Fe(TPP)CCl2]	CI-Vector	From	12-in-12	QD-NEVPT2	State-Averaged	Calculation.	
State	 Dominant	CFG	 Fractional	
Character	
Second	CFG	 Fractional	
Character	CSS	 222222000000	 0.677	 222202200000	 0.111	Triplet	1	 222221010000	 0.309	 222221001000	 0.122	Triplet	2	 222221001000	 0.318	 222122010000	 0.133	OSS	 222221100000	 0.666	 222211200000	 0.128	
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Table	S8.	IPC	Models:	QD-NEVPT2	energy	relative	to	the	CSS	minimum	(90°	for	Hydroxide	&	MeImid;	100°	for	Thiolate)	at	select	angles.		
0°	Dihedral	Angle:	
	 CSS	(kcal/mol)	 Triplet	1	
(kcal/mol)	
Triplet	2	
(kcal/mol)	
OSS	
(kcal/mol)	
Hydroxide	 1.443	 15.115	 18.809	 27.658	
Thiolate	 2.871	 19.220	 26.814	 30.414	
N-MeImid	 2.741	 21.453	 29.398	 35.007	
90°	Dihedral	Angle:		 CSS	(kcal/mol)	 Triplet	1	
(kcal/mol)	 Triplet	2	(kcal/mol)	 OSS	(kcal/mol)	
Hydroxide	 0.000	 14.257	 18.201	 35.035	
Thiolate	 0.033	 16.876	 24.733	 37.260	
N-MeImid	 0.000	 18.751	 26.788	 42.442	
180°	Dihedral	Angle:		 CSS	(kcal/mol)	 Triplet	1	
(kcal/mol)	 Triplet	2	(kcal/mol)	 OSS	(kcal/mol)	
Hydroxide	 5.033	 18.828	 22.355	 30.981	
Thiolate	 6.367	 23.003	 30.589	 33.376	
N-MeImid	 5.459	 24.391	 32.387	 37.252											
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Table	S9.	QD-NEVPT2	Loewdin	orbital	compositions	helpful	for	assigning	orbitals	in	the	N-MeImid	IPC	model.	
Dihedral	
Angle	
%	Fe	of	
dxz	 %	Car-bene	
Character	
dxz	
174	Fe	%	 174	C	%	 175	Fe	%	 175	C	%	
0	 63.7	 28.8	 57.7	 30.7	 67.7	 21.4	10	 63.8	 28.8	 59.4	 29.3	 66.0	 23.0	20	 64.0	 28.9	 64.5	 24.5	 60.9	 28.2	30	 64.2	 29.0	 71.8	 17.8	 53.6	 35.8	40	 64.4	 29.1	 79.4	 10.4	 45.9	 43.7	50	 64.3	 29.2	 84.5	 5.3	 40.9	 49.3	60	 64.3	 29.4	 88.0	 2.1	 37.7	 53.0	70	 64.2	 29.5	 89.0	 1.1	 36.9	 54.1	80	 64.3	 29.6	 89.9	 0.3	 36.2	 55.0	90	 64.2	 29.6	 90.0	 0.1	 36.1	 55.0	100	 64.1	 29.6	 85.1	 0.5	 31.9	 54.6	110	 64.3	 29.5	 85.1	 1.0	 32.5	 53.9	120	 70.9	 23.6	 87.7	 2.2	 37.9	 52.5	130	 64.0	 29.4	 81.0	 6.6	 37.7	 47.5	140	 64.0	 29.2	 76.1	 13.4	 49.3	 40.2	150	 63.8	 29.1	 67.9	 21.4	 57.7	 31.5	160	 63.7	 29.1	 61.2	 27.5	 64.4	 24.5	170	 63.1	 29.1	 56.0	 32.2	 69.6	 19.3	180	 63.2	 29.1	 54.5	 33.7	 71.4	 17.7		
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Table	S10.	N-	MeImid	CSS	state	CI-vector.	
Dihedral	
Angle	
Dominant	CFG	 Fractional	
Character	
Second	CFG	 Fractional	
Character	0	 222222000000	 0.705	 222202110000	 0.045	10	 222222000000	 0.706	 222202110000	 0.045	20	 222222000000	 0.709	 222202110000	 0.044	30	 222222000000	 0.713	 222202020000	 0.046	40	 222222000000	 0.718	 222202020000	 0.063	50	 222222000000	 0.722	 222202020000	 0.075	60	 222222000000	 0.727	 222022020000	 0.082	70	 222222000000	 0.730	 222022020000	 0.084	80	 222222000000	 0.732	 222022020000	 0.085	90	 222222000000	 0.732	 222022020000	 0.086	100	 222222000000	 0.731	 222022020000	 0.085	110	 222222000000	 0.728	 222022020000	 0.085	120	 222222000000	 0.724	 222022020000	 0.055	130	 222222000000	 0.720	 222202020000	 0.073	140	 222222000000	 0.715	 222202020000	 0.056	150	 222222000000	 0.711	 222202110000	 0.042	160	 222222000000	 0.707	 222202110000	 0.046	170	 222222000000	 0.704	 222202110000	 0.044	180	 222222000000	 0.703	 222202200000	 0.046									
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Table	S11.	N-	MeImid	triplet	1	state	CI-vector.	
Dihedral	
Angle	
Dominant	CFG	 Fractional	
Character	 Second	CFG	 Fractional	Character	0	 222122010000	 0.308	 222122100000	 0.219	10	 222122010000	 0.293	 222122100000	 0.235	20	 222122100000	 0.279	 222122010000	 0.239	30	 222122100000	 0.355	 222122010000	 0.175	40	 222122100000	 0.426	 222122010000	 0.103	50	 222122100000	 0.474	 222112110000	 0.082	60	 222212100000	 0.502	 222112110000	 0.093	70	 222212100000	 0.481	 222221100000	 0.119	80	 222212100000	 0.522	 222112110000	 0.099	90	 222212100000	 0.540	 222112110000	 0.102	100	 222212100000	 0.512	 222112110000	 0.0968	110	 222212100000	 0.534	 222112110000	 0.102	120	 222212100000	 0.428	 222122100000	 0.105	130	 222122100000	 0.465	 222112110000	 0.078	140	 222122100000	 0.398	 222122010000	 0.134	150	 222122100000	 0.319	 222122010000	 0.215	160	 222122010000	 0.279	 222122100000	 0.254	170	 222122010000	 0.333	 222122100000	 0.204	180	 222122010000	 0.350	 222122100000	 0.188									
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Table	S12.	N-	MeImid	triplet	2	state	CI-vector.	
Dihedral	
Angle	
Dominant	CFG	 Fractional	
Character	 Second	CFG	 Fractional	Character	0	 222221010000	 0.284	 222221100000	 0.238	10	 222221010000	 0.268	 222221100000	 0.254	20	 222221100000	 0.300	 222221010000	 0.213	30	 222221100000	 0.372	 222221010000	 0.151	40	 222221100000	 0.439	 222221010000	 0.083	50	 222221100000	 0.482	 222211110000	 0.088	60	 222221100000	 0.503	 222121110000	 0.101	70	 222221100000	 0.479	 222212100000	 0.111	80	 222221100000	 0.514	 222121110000	 0.106	90	 222221100000	 0.532	 222121110000	 0.110	100	 222221100000	 0.507	 222121110000	 0.105	110	 222221100000	 0.532	 222121110000	 0.110	120	 222221100000	 0.533	 222121110000	 0.088	130	 222221100000	 0.474	 222211110000	 0.083	140	 222221100000	 0.412	 222221010000	 0.113	150	 222221100000	 0.337	 222221010000	 0.191	160	 222221100000	 0.274	 222221010000	 0.254	170	 222221010000	 0.310	 222221100000	 0.223	180	 222221010000	 0.328	 222221100000	 0.206									
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Table	S13.	N-	MeImid	OSS	state	CI-vector.	
Dihedral	
Angle	
Dominant	CFG	 Fractional	
Character	 Second	CFG	 Fractional	Character	0	 222221100000	 0.445	 222221010000	 0.134	10	 222221100000	 0.430	 222221010000	 0.146	20	 222221100000	 0.393	 222221010000	 0.174	30	 222221100000	 0.309	 222221010000	 0.236	40	 222221010000	 0.287	 222221100000	 0.230	50	 222221010000	 0.316	 222221100000	 0.169	60	 222221010000	 0.324	 222212100000	 0.190	70	 222221010000	 0.291	 222212100000	 0.207	80	 222221010000	 0.309	 222212100000	 0.266	90	 222221010000	 0.319	 222212100000	 0.283	100	 222221010000	 0.311	 222212100000	 0.243	110	 222221010000	 0.346	 222212100000	 0.229	120	 222221010000	 0.369	 222212100000	 0.157	130	 222221010000	 0.318	 222221100000	 0.178	140	 222221010000	 0.270	 222221100000	 0.261	150	 222221100000	 0.344	 222221010000	 0.211	160	 222221100000	 0.412	 222221010000	 0.160	170	 222221100000	 0.453	 222221010000	 0.127	180	 222221100000	 0.467	 222221010000	 0.116								
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Table	S14.	QD-NEVPT2	Loewdin	orbital	compositions	helpful	for	assigning	orbitals	in	the	thiolate	IPC	model.	
Dihedral	
Angle	 %	Fe	of	dxz	 %	Car-bene	
Character	
dxz	
165	Fe	%	 165	C	%	 166	Fe	%	 166	C	%	
0	 63.4	 28.7	 39.8	 47.0	 86.0	 3.7	10	 63.3	 28.7	 40.5	 46.3	 85.1	 4.6	20	 63.6	 28.5	 40.7	 46.2	 84.6	 4.8	30	 63.8	 29.0	 44.3	 44.1	 81.3	 8.4	40	 63.8	 29.3	 50.6	 38.6	 74.9	 14.9	50	 63.9	 29.5	 60.2	 29.6	 65.5	 24.5	60	 63.9	 29.6	 73.2	 16.9	 52.6	 37.7	70	 63.8	 29.8	 81.7	 8.5	 44.4	 46.3	80	 63.9	 29.9	 87.3	 3.2	 38.8	 52.0	90	 63.7	 30.0	 88.0	 2.2	 38.1	 52.7	100	 63.7	 30.0	 85.9	 4.2	 40.2	 50.5	110	 63.8	 29.7	 81.5	 8.6	 44.5	 45.9	120	 63.7	 29.6	 67.8	 22.3	 58.3	 31.8	130	 63.7	 29.5	 58.5	 31.3	 67.4	 22.5	140	 63.5	 29.4	 47.6	 41.4	 78.5	 11.4	150	 63.3	 29.2	 43.4	 44.7	 82.5	 7.2	160	 63.1	 28.9	 40.9	 46.4	 85.2	 4.6	170	 63.0	 28.8	 39.6	 46.9	 86.4	 3.2	180	 63.0	 28.8	 39.3	 47.1	 86.8	 2.8						
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Table	S15.	Thiolate	CSS	state	CI-vector.	
Dihedral	
	Angle	 Dominant	CFG	 Fractional	Character	 Second	CFG	 Fractional	Character	0	 222222000000	 0.682	 222202200000	 0.106	10	 222222000000	 0.684	 222202200000	 0.101	20	 222222000000	 0.684	 222202200000	 0.100	30	 222222000000	 0.691	 222202200000	 0.083	40	 222222000000	 0.698	 222202200000	 0.060	50	 222222000000	 0.704	 222202110000	 0.050	60	 222222000000	 0.708	 222202020000	 0.054	70	 222222000000	 0.712	 222202020000	 0.078	80	 222222000000	 0.714	 222202020000	 0.095	90	 222222000000	 0.715	 222202020000	 0.097	100	 222222000000	 0.713	 222202020000	 0.091	110	 222222000000	 0.710	 222202020000	 0.078	120	 222222000000	 0.706	 222202110000	 0.048	130	 222222000000	 0.703	 222202110000	 0.049	140	 222222000000	 0.696	 222202200000	 0.072	150	 222222000000	 0.690	 222202200000	 0.089	160	 222222000000	 0.685	 222202200000	 0.102	170	 222222000000	 0.681	 222202200000	 0.109	180	 222222000000	 0.680	 222202200000	 0.112									
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Table	S16.	Thiolate	triplet	1	state	CI-vector.	
Dihedral	Angle	 Dominant	CFG	 Fractional	
Character	 Second	CFG	 Fractional	Character	0	 222122010000	 0.475	 222112110000	 0.135	10	 222122010000	 0.466	 222112110000	 0.127	20	 222122010000	 0.464	 222112110000	 0.126	30	 222122010000	 0.433	 222112110000	 0.099	40	 222122010000	 0.381	 222122100000	 0.150	50	 222122010000	 0.296	 222122100000	 0.248	60	 222122100000	 0.384	 222122010000	 0.171	70	 222122100000	 0.468	 222122010000	 0.087	80	 222122100000	 0.542	 222112110000	 0.118	90	 222122100000	 0.552	 222112110000	 0.122	100	 222122100000	 0.525	 222112110000	 0.110	110	 222122100000	 0.477	 222112110000	 0.088	120	 222122100000	 0.329	 222122010000	 0.228	130	 222122010000	 0.318	 222122100000	 0.231	140	 222122010000	 0.423	 222122100000	 0.119	150	 222122010000	 0.457	 222112110000	 0.109	160	 222122010000	 0.481	 222112110000	 0.130	170	 222122010000	 0.493	 222112110000	 0.143	180	 222122010000	 0.497	 222112110000	 0.136									
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Table	S17.	Thiolate	triplet	2	state	CI-vector.	
Dihedral	Angle	 Dominant	CFG	 Fractional	
Character	 Second	CFG	 Fractional	Character	0	 222221010000	 0.463	 222211110000	 0.140	10	 222221010000	 0.453	 222211110000	 0.132	20	 222221010000	 0.451	 222211110000	 0.131	30	 222221010000	 0.417	 222211110000	 0.102	40	 222221010000	 0.362	 222221100000	 0.162	50	 222221010000	 0.278	 222221100000	 0.259	60	 222221100000	 0.389	 222221010000	 0.158	70	 222221100000	 0.471	 222211110000	 0.089	80	 222221100000	 0.536	 222211110000	 0.125	90	 222221100000	 0.546	 222211110000	 0.130	100	 222221100000	 0.522	 222211110000	 0.116	110	 222221100000	 0.477	 222211110000	 0.092	120	 222221100000	 0.335	 222221010000	 0.215	130	 222221010000	 0.296	 222221100000	 0.246	140	 222221010000	 0.404	 222221100000	 0.133	150	 222221010000	 0.440	 222211110000	 0.112	160	 222221010000	 0.467	 222211110000	 0.135	170	 222221010000	 0.481	 222112110000	 0.143	180	 222221010000	 0.485	 222211110000	 0.153									
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Table	S18.	Thiolate	OSS	state	CI-vector.	
Dihedral	Angle	 Dominant	CFG	 Fractional	
Character	 Second	CFG	 Fractional	Character	0	 222221100000	 0.588	 222211200000	 0.118	10	 222221100000	 0.582	 222211200000	 0.113	20	 222221100000	 0.579	 222211200000	 0.111	30	 222221100000	 0.544	 222211200000	 0.091	40	 222221100000	 0.479	 222122010000	 0.101	50	 222221100000	 0.376	 222221010000	 0.162	60	 222221010000	 0.282	 222221100000	 0.234	70	 222221010000	 0.345	 222221100000	 0.149	80	 222221010000	 0.418	 222122100000	 0.186	90	 222221010000	 0.427	 222122100000	 0.195	100	 222221010000	 0.406	 222122100000	 0.172	110	 222221010000	 0.372	 222122100000	 0.140	120	 222221100000	 0.282	 222221010000	 0.241	130	 222221100000	 0.402	 222221010000	 0.142	140	 222221100000	 0.504	 222122010000	 0.099	150	 222221100000	 0.553	 222211200000	 0.097	160	 222221100000	 0.578	 222211200000	 0.113	170	 222221100000	 0.591	 222211200000	 0.121	180	 222221100000	 0.595	 222211200000	 0.124									
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Table	S19.	QD-NEVPT2	Loewdin	Orbital	compositions	helpful	for	assigning	orbitals	in	the	hydroxide	IPC	model.	
Dihedral	
Angle	 %	Fe	of	dxz	 %	Car-bene	
Character	
dxz	
151	Fe	%	 151	C	%	 152	Fe	%	 152	C	%	
0	 62.5	 28.8	 12.7	 19.9	 20.5	 30.0	10	 62.6	 28.8	 12.4	 19.6	 20.6	 30.2	20	 62.7	 29.0	 11.9	 18.7	 21.2	 30.9	30	 62.9	 29.2	 11.0	 17.5	 22.0	 32.3	40	 62.9	 29.6	 9.8	 15.7	 23.2	 34.0	50	 63.0	 29.9	 9.0	 14.6	 23.9	 35.1	60	 63.0	 30.1	 8.7	 14.1	 23.1	 35.6	70	 62.9	 30.3	 8.3	 13.7	 24.3	 35.9	80	 62.7	 30.6	 8.1	 9.1	 24.7	 36.4	90	 62.7	 30.6	 8.2	 13.5	 24.5	 36.1	100	 62.8	 30.5	 8.4	 14.0	 24.8	 35.7	110	 62.7	 30.3	 8.9	 14.7	 23.9	 34.9	120	 62.6	 30.1	 9.5	 15.6	 23.4	 30.8	130	 58.7	 30.0	 10.2	 16.5	 22.8	 33.1	140	 58.5	 29.6	 11.0	 17.7	 22	 31.8	150	 58.3	 29.4	 12.1	 19.3	 20.9	 30.2	160	 58.1	 30.0	 13.2	 20.9	 19.6	 28.5	170	 62.1	 29.0	 14.1	 21.9	 19.2	 27.6	180	 62.0	 28.9	 14.4	 22.4	 18.9	 27.1						
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Table	S20.	Hydroxide	CSS	state	CI-vector.	
Dihedral	An-
gle	 Dominant	CFG	 Fractional	Character	 Second	CFG	 Fractional	Character	0	 222222000000	 0.670	 222202200000	 0.138	10	 222222000000	 0.671	 222202200000	 0.137	20	 222222000000	 0.675	 222202200000	 0.133	30	 222222000000	 0.680	 222202200000	 0.127	40	 222222000000	 0.687	 222202200000	 0.118	50	 222222000000	 0.693	 222202200000	 0.106	60	 222222000000	 0.698	 222202200000	 0.085	70	 222222000000	 0.702	 222202110000	 0.055	80	 222222000000	 0.705	 222202020000	 0.057	90	 222222000000	 0.705	 222202020000	 0.057	100	 222222000000	 0.703	 222202110000	 0.058	110	 222222000000	 0.700	 222202200000	 0.078	120	 222222000000	 0.696	 222202200000	 0.097	130	 222222000000	 0.691	 222202200000	 0.110	140	 222222000000	 0.685	 222202200000	 0.118	150	 222222000000	 0.680	 222202200000	 0.125	160	 222222000000	 0.674	 222202200000	 0.135	170	 222222000000	 0.670	 222202200000	 0.139	180	 222222000000	 0.669	 222202200000	 0.141									
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Table	S21.	Hydroxide	triplet	1	State	CI-vector.	
Dihedral	
Angle	
Dominant	CFG	 Fractional	
Character	
Second	CFG	 Fractional	
Character	0	 222122010000	 0.504	 222112110000	 0.177	10	 222122010000	 0.506	 222112110000	 0.177	20	 222122010000	 0.505	 222112110000	 0.170	30	 222122010000	 0.506	 222112110000	 0.160	40	 222122010000	 0.499	 222112110000	 0.144	50	 222122010000	 0.491	 222112110000	 0.126	60	 222122010000	 0.449	 222122100000	 0.112	70	 222122010000	 0.337	 222122100000	 0.226	80	 222122100000	 0.382	 222122010000	 0.192	90	 222122100000	 0.385	 222122010000	 0.190	100	 222122010000	 0.294	 222122100000	 0.278	110	 222122010000	 0.430	 222122100000	 0.136	120	 222122010000	 0.475	 222112110000	 0.112	130	 222122010000	 0.492	 222112110000	 0.130	140	 222122010000	 0.495	 222112110000	 0.143	150	 222122010000	 0.496	 222112110000	 0.154	160	 222122010000	 0.505	 222112110000	 0.172	170	 222122010000	 0.509	 222112110000	 0.179	180	 222122010000	 0.510	 222112110000	 0.182									
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Table	S22.	Hydroxide	triplet	2	state	CI-vector.	
Dihedral	Angle	 Dominant	CFG	 Fractional	
Character	 Second	CFG	 Fractional	Character	0	 222221010000	 0.497	 222211110000	 0.184	10	 222221010000	 0.499	 222211110000	 0.184	20	 222221010000	 0.497	 222211110000	 0.177	30	 222221010000	 0.496	 222211110000	 0.166	40	 222221010000	 0.490	 222211110000	 0.151	50	 222221010000	 0.481	 222211110000	 0.132	60	 222221010000	 0.436	 222221100000	 0.117	70	 222221010000	 0.324	 222221100000	 0.232	80	 222221100000	 0.382	 222221010000	 0.184	90	 222221100000	 0.385	 222221010000	 0.183	100	 222221010000	 0.284	 222221100000	 0.279	110	 222221010000	 0.420	 222221100000	 0.139	120	 222221010000	 0.465	 222211110000	 0.115	130	 222122010000	 0.492	 222211110000	 0.136	140	 222221010000	 0.486	 222211110000	 0.150	150	 222221010000	 0.487	 222211110000	 0.161	160	 222221010000	 0.498	 222211110000	 0.177	170	 222221010000	 0.503	 222211110000	 0.185	180	 222221010000	 0.504	 222211110000	 0.188									
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Table	S23.	Hydroxide	OSS	state	CI-vector.	
Dihedral	Angle	 Dominant	CFG	 Fractional	
Character	 Second	CFG	 Fractional	Character	0	 222221100000	 0.597	 222211200000	 0.144	10	 222221100000	 0.595	 222211200000	 0.144	20	 222221100000	 0.588	 222211200000	 0.140	30	 222221100000	 0.572	 222211200000	 0.134	40	 222221100000	 0.549	 222211200000	 0.123	50	 222221100000	 0.514	 222122010000	 0.126	60	 222221100000	 0.456	 222122010000	 0.136	70	 222221100000	 0.357	 222221010000	 0.152	80	 222221010000	 0.295	 222221100000	 0.198	90	 222221010000	 0.302	 222221100000	 0.191	100	 222221100000	 0.292	 222221010000	 0.209	110	 222221100000	 0.424	 222122010000	 0.136	120	 222221100000	 0.482	 222122010000	 0.136	130	 222221100000	 0.522	 222122010000	 0.123	140	 222221100000	 0.551	 222211200000	 0.123	150	 222221100000	 0.573	 222211200000	 0.131	160	 222221100000	 0.589	 222211200000	 0.140	170	 222221100000	 0.597	 222211200000	 0.144	180	 222221100000	 0.600	 222211200000	 0.146								
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Table	S24.	Evolution	of	N-	MeImid	IPC	model	ground	state	CI-vector	during	Fe-C	bond	elongation.	Using	relaxed	geometries.		
Fe-C	
Length	
(Å)	
CFG	1	 Frac.	
Char.	
CFG	2	 Frac.	
Char.	
CFG	3	 Frac.	
Char.	
1.70	 222222000000	 0.770	 222122010000	 0.000	 222022020000	 0.069	1.79	 222222000000	 0.732	 222122010000	 0.004	 222022020000	 0.086	1.90	 222222000000	 0.679	 222212100000	 0.024	 222202200000	 0.099	2.00	 222222000000	 0.634	 222212100000	 0.039	 222202200000	 0.107	2.10	 222222000000	 0.579	 222221100000	 0.058	 222220200000	 0.111	2.20	 222222000000	 0.392	 222122100000	 0.214	 222022200000	 0.028	2.30	 222222000000	 0.312	 222122100000	 0.284	 222022200000	 0.037	2.40	 222222000000	 0.234	 221222100000	 0.336	 220222200000	 0.028	2.50	 222222000000	 0.158	 221222100000	 0.385	 220222200000	 0.020			 	
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Table	S25.	Evolution	of	thiolate	IPC	model	ground	state	CI-vector	during	Fe-C	bond	elon-gation.	Using	relaxed	geometries.		
Fe-C	
Length	
(Å)	
CFG	1	 Frac.	
Char.	
CFG	2	 Frac.	
Char.	
CFG	3	 Frac.	
Char.	
1.70	 222222000000	 0.766	 222122010000	 0.000	 222022020000	 0.078	1.80	 222222000000	 0.715	 222212010000	 0.010	 222202020000	 0.097	1.90	 222222000000	 0.671	 222212100000	 0.029	 222202200000	 0.121	2.00	 222222000000	 0.623	 222212100000	 0.048	 222202200000	 0.134	2.10	 222222000000	 0.570	 222221100000	 0.075	 222220200000	 0.149	2.20	 222222000000	 0.508	 222221100000	 0.110	 222220200000	 0.153	2.30	 222222000000	 0.431	 222221100000	 0.157	 222220200000	 0.144	2.50	 222222000000	 0.218	 222221100000	 0.317	 222220200000	 0.091	
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Table	S26.	Evolution	of	hydroxide	IPC	model	ground	state	CI-vector	during	Fe-C	bond	elongation.	Using	relaxed	geometries.		
Fe-C	
Length	
(Å)	
CFG	1	 Frac.	
Char.	
CFG	2	 Frac.	
Char.	
CFG	3	 Frac.	
Char.	
1.70	 222222000000	 0.770	 222022020000	 0.083	 222122010000	 0.000	1.84	 222222000000	 0.705	 222202020000	 0.057	 222212100000	 0.005	1.90	 222222000000	 0.673	 222202200000	 0.139	 222212100000	 0.029	2.00	 222222000000	 0.625	 222220200000	 0.161	 222221100000	 0.054	2.10	 222222000000	 0.574	 222220200000	 0.178	 222221100000	 0.085	2.20	 222222000000	 0.520	 222220200000	 0.188	 222221100000	 0.125	2.30	 222222000000	 0.462	 222220200000	 0.189	 222221100000	 0.176	2.40	 222222000000	 0.403	 222220200000	 0.180	 222221100000	 0.235	2.50	 222222000000	 0.338	 222220200000	 0.158	 222221100000	 0.298			 	
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Table	S27.	Difference	in	energetics	for	free	carbene	between	the	QD-NEVPT2	and	NEVPT2	methods.	
Dihedral	Angle	 Difference	in	
CSS	Energy	
(kcal/mol)	
Difference	in	
OSS		
Energy	
(kcal/mol)	
Difference	in	
Triplet		
Energy	
(kcal/mol)	10	 0.00013	 -0.00013	 0.00000	20	 0.00191	 -0.00190	 0.00000	30	 0.01266	 -0.01266	 0.00000	40	 0.02627	 -0.02627	 0.00000	50	 0.03651	 -0.03651	 0.00000	60	 0.04295	 -0.04295	 0.00000	70	 0.04458	 -0.04458	 0.00000	80	 0.04032	 -0.04032	 0.00000	90	 0.03034	 -0.03034	 0.00000	100	 0.02082	 -0.02082	 0.00000	110	 0.01420	 -0.01420	 0.00000	120	 0.01011	 -0.01011	 0.00000	130	 0.00763	 -0.00763	 0.00000	140	 0.00715	 -0.00715	 0.00000	150	 0.00905	 -0.00905	 0.00000	160	 0.01477	 -0.01477	 0.00000	170	 0.01977	 -0.01977	 0.00000							
 S31	
Table	 S28.	 Difference	 in	 energetics	 for	N-	 MeImid	 IPC	model	 between	 QD-NEVPT2	 and	NEVPT2	methods.	
Dihedral	Angle	 Difference	in	
CSS	Energy	
(kcal/mol)	
Difference	in	
Triplet	1	
Energy	
(kcal/mol)	
Difference	in	
Triplet	2	
Energy	
(kcal/mol)	
Difference	in	
OSS	Energy	
(kcal/mol)	
0	 -3.14	x	10-8	 -2.13	x	10-4	 2.13	x	10-4	 3.14	x	10-8	10	 -4.83	x	10-7	 -2.34	x	10-4	 2.34	x	10-4	 4.90	x	10-7	20	 -1.24	x	10-6	 -2.38	x	10-4	 2.38	x	10-4	 1.24	x	10-6	30	 -3.07	x	10-5	 -6.44	x	10-5	 6.44	x	10-5	 3.07	x	10-5	40	 -5.76	x	10-5	 -3.67	x	10-5	 3.67	x	10-5	 5.76	x	10-5	50	 -7.00	x	10-5	 -7.13	x	10-6	 7.10	x	10-6	 7.00	x	10-5	60	 -7.54	x	10-5	 4.16	x	10-6	 -4.16	x	10-6	 7.54	x	10-5	70	 -8.31	x	10-5	 2.59	x	10-5	 -2.59	x	10-5	 8.31	x	10-5	80	 -8.04	x	10-5	 5.64	x	10-5	 -5.64	x	10-5	 8.04	x	10-5	90	 -8.31	x	10-5	 2.10	x	10-5	 -2.10	x	10-5	 8.31	x	10-5	100	 -6.90	x	10-5	 9.13	x	10-6	 -9.13	x	10-6	 6.90	x	10-5	110	 -6.91	x	10-5	 -2.76	x	10-5	 2.76	x	10-5	 6.90	x	10-5	120	 -3.64	x	10-5	 -4.20	x	10-5	 4.20	x	10-5	 3.64	x	10-5	130	 -2.79	x	10-5	 -1.12	x	10-4	 1.12	x	10-4	 2.79	x	10-5	140	 -1.65	x	10-5	 -1.14	x	10-4	 1.14	x	10-4	 1.64	x	10-5	150	 -1.83	x	10-5	 -1.11	x	10-4	 1.11	x	10-4	 1.83	x	10-5	160	 -4.12	x	10-6	 -1.65	x	10-4	 1.65	x	10-4	 4.12	x	10-6	170	 -1.06	x	10-6	 -1.08	x	10-4	 1.08	x	10-4	 1.06	x	10-6	180	 -2.52	x	10-6	 -1.54	x	10-4	 1.54	x	10-4	 2.52	x	10-6						
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Table	S29.	Difference	in	QD-NEVPT2	energetics	for	N-	MeImid	IPC	model	between	the	Bloch	and	Nakano	Formalisms.	
Dihedral	Angle	 Difference	in	
CSS	Energy	
(kcal/mol)	
Difference	in	
Triplet	1		
Energy	
(kcal/mol)	
Difference	in	
Triplet	2		
Energy	
(kcal/mol)	
Difference	in	
OSS	Energy	
(kcal/mol)	
0	 0.00249	 0.00246	 0.00202	 0.00216	10	 -0.00108	 -0.00087	 -0.00071	 0.00256	20	 0.00017	 0.00012	 -0.00028	 -0.00073	30	 -0.00001	 0.00000	 0.00003	 -0.00125	40	 -0.00168	 -0.00157	 -0.00177	 -0.00202	50	 -0.00324	 -0.00235	 -0.00239	 -0.00367	60	 -0.00060	 0.00031	 -0.00077	 -0.00298	70	 -0.00128	 -0.00151	 -0.00168	 -0.00307	80	 0.00161	 0.00227	 0.00207	 -0.00295	90	 -0.00275	 -0.00158	 -0.00061	 -0.00012	100	 -0.00246	 -0.00208	 0.00098	 0.01781	110	 -0.00317	 0.00277	 -0.00935	 -0.05537	120	 -0.00506	 -0.00481	 -0.00215	 0.00792	130	 0.28107	 0.28902	 0.26982	 0.26674	140	 -0.00112	 -0.00123	 -0.00075	 0.00085	150	 -0.00223	 -0.00203	 -0.00099	 0.00130	160	 -0.00545	 -0.00451	 -0.00274	 -0.01876	170	 0.23812	 0.24583	 0.22500	 0.21546	180	 -0.01011	 -0.00917	 -0.00861	 -0.01109			 	
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Table	S30.	Loewdin	Atomic	Spin	Populations	 for	 the	B3LYP	N-MeImid	 in	 triplet	and	OSS	states	and	their	dependence	on	dihedral	angle.	
B3LYP	Methyl-Imidazole	Triplet	
Dihedral	Angle	 Fe	Spin	Pop.	 Carbene	C	Spin	Pop.	0	 1.128	 0.608	10	 1.126	 0.611	20	 1.122	 0.623	30	 1.125	 0.631	40	 1.123	 0.650	50	 1.124	 0.674	60	 1.104	 0.765	70	 1.114	 0.769	80	 1.101	 0.767	90	 1.123	 0.749	100	 1.124	 0.730	110	 1.086	 0.758	120	 1.092	 0.722	130	 1.099	 0.694	140	 1.104	 0.670	150	 1.115	 0.641	160	 1.123	 0.621	170	 1.130	 0.606	180	 1.134	 0.599	
B3LYP	Methyl-Imidazole	OSS	
Dihedral	Angle	 Fe	Spin	Pop.	 Carbene	C	Spin	Pop.	0	 0.894	 -0.635	10	 0.885	 -0.631	20	 0.864	 -0.624	30	 0.830	 -0.611	40	 0.784	 -0.589	
 S34	
50	 0.740	 -0.564	60	 0.701	 -0.541	70	 0.672	 -0.522	80	 0.660	 -0.515	90	 0.663	 -0.517	100	 0.677	 -0.526	110	 0.706	 -0.546	120	 0.741	 -0.568	130	 0.782	 -0.590	140	 0.820	 -0.609	150	 0.855	 -0.623	160	 0.882	 -0.631	170	 0.897	 -0.635	180	 0.902	 -0.635																						
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C.	Figures	
	
 
 
Figure	S1.	Top:	DFT	scan	for	free	carbene	scan	extending	to	350°.	Bottom:	QD-NEVPT2	and	FIC-MRCI	scans	extending	to	350°.	
 S36	
  
 
 
	
Figure	S2.	QD-NEVPT2	Scans	for	IPC	models	extending	to	350°.	Top	Left:	N-methylimidaz-ole.	Top	Right:	Thiolate.	Bottom	Left:	Hydroxide.	
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Figure	S3.	DFT	(B3LYP)	scan	for	IPC	models	extending	to	350°.	Top	Left:	N-methylimidazole.	Top	Right:	Thiolate.	Bottom	Left:	Hydroxide.	
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Figure	S4.	Orbitals	for	the	free	carbene	in	the	triplet	state	at	0°,	90°,	and	180°	dihedral	an-gles.	
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Figure	S5.	Orbitals	for	the	free	carbene	in	the	closed-shell	singlet	state	at	10°,	90°,	and	170°	dihedral	angles.	
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Figure	S6.	Orbitals	for	the	free	carbene	in	the	open-shell	singlet	state	at	10°,	90°,	and	170°	dihedral	angles.	
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Figure	S7.	DFT	relaxed	scans	of	IPC	model	complexes	using	the	BP86,	TPSSh,	and	B3LYP	functionals.	
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Figure	S8.	QD-NEVPT2	Energetics	for	the	IPC	Models.	Top	Left:	N-MeImid;	Top	Right:	Thio-late;	Bottom	Left:	Hydroxide. 	
	
	
	
	
	
	
	
	
	
	
	
	
For N-MeImid (Top Left): 
Fe(III): (a2u)2(a1u)2(σz^2)2(dxy)2(dxz)2(dyz)1(C px)1 
Fe(II): (a2u)2(a1u)2(σz^2)2(dxy)2(dxz)2(dyz)1(dx^2-y^2)1(C px)0 
Fe(II): (a2u)2(a1u)2(σz^2)2(dxy)1(dxz)2(dyz)2(dx^2-y^2)1(C px)0 
Fe(II): (a2u)2(a1u)2(σz^2)2(dxy)2(dxz)2(dyz)2(C px)0 
For Thiolate (Top Right): 
Fe(III): (a2u)2(a1u)2(σz^2)2(dxy)2(dxz)2(dyz)1(C px)1 
Fe(II): (a2u)2(a1u)2(σz^2)2(dxy)2(dxz)2(dyz)1(dx^2-y^2)1(C px)0 
Fe(II): (a2u)2(a1u)2(σz^2)2(dxy)1(dxz)2(dyz)2(dx^2-y^2)1(C px)0 
Fe(II): (a2u)2(a1u)2(σz^2)2(dxy)2(dxz)2(dyz)2(C px)0 
For Hydroxide (Bottom Left): 
Fe(III): (a2u)2(a1u)2(σz^2)2(dxy)2(dxz)2(dyz)1(C px)1 
Fe(II): (a2u)2(σz^2)2 (a1u)2(dxy)2(dxz)2(dyz)1(dx^2-y^2)1(C px)0 
Fe(II): (a2u)2(σz^2)2 (a1u)2(dxy)1(dxz)2(dyz)2(dx^2-y^2)1(C px)0 
Fe(II): (a2u)2 (σz^2)2 (a1u)2(dxy)2(dxz)2(dyz)2(C px)0 
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Figure	S9.	DFT	(B3LYP)	relaxed	scan	of	the	Fe-C	bond	length	in	the	CSS	geometry	(blue).	Optimizations	started	from	the	90	°	geometry	from	the	B3LYP	dihedral	angle	relaxed	scan.	Vertical	energies	to	the	triplet	and	OSS	states	were	found	with	single	point	calculations	(red	and	orange).	Top	Left:	N-MeImid;	Top	Right:	Thiolate;	Bottom	Left:	Hydroxide.	
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